Chemical modification of pyrimidine TFOs: effect on i-motif and triple helix formation.
In order to form more stable triple helical structures or to prevent their degradation in cells, oligonucleotide analogs are routinely used, either in the backbone or among the bases. The target sequence chosen for this study is a 16-base-long oligopurine-oligopyrimidine region present in the human neurotrophin 4/5 gene. Seven different chemical modifications were tested for their effect on (i) triple helix formation and (ii) i-DNA stability. i-DNA is a tetrameric structure involving hemiprotonated C x C+ base pairs, which may act as a competing structure for triplex formation, especially in the case of a cytosine-rich third strand. At acid pH, oligophosphoramidates formed the most stable triple helix, whereas oligonucleotides including 5-propynyl-dU formed a stable i-motif which precluded triplex formation. Only two candidates stabilized triple helices at neutral pH: oligonucleotides with phosphoramidate linkage and phosphodiester oligonucleotides containing 5-methyl-dC and 5-propynyl-dU.